The design and implementation of an assessment centre in the South Yorkshire and South Humberside deanery for selecting doctors into postgraduate training in paediatric medicine is described. Eleven competency domains were identified in the job analysis. An assessment centre comprising of four exercises was implemented to assess candidates. There were modest relationships between candidates' performance on the various assessment centre exercises. Outcomes based on interview performance were related to, but not the same as, outcomes based on the combined results of the three other assessment centre exercises. Candidates perceived the assessment centre to be a fair selection method. It is concluded that an assessment centre approach to SHO recruitment is feasible and provides a greater breadth and depth of information about candidates than does a structured interview. 
R
esearch has shown that selection procedures can be improved through the use of a combination of competency based selection methods in an assessment centre. [1] [2] [3] [4] [5] In the UK, competency based assessment centres have been used to select general practitioners and have shown good predictive validity. 6 7 Modernising Medical Careers (MMC) emphasises the importance of robust processes for selection from Foundation to Speciality training programmes and this is an important area of work for all Royal Colleges. 8 We report on the development and implementation of an assessment centre to select doctors for postgraduate training (senior house officer (SHO) posts) in paediatrics in the South Yorkshire and South Humberside (SYSH) deanery of the UK.
Assessment centres generally exhibit higher reliability and validity than selection interviews because they provide a more thorough and accurate assessment of the candidate. 2 3 In addition, well executed assessment centres tend to be viewed as fair by candidates. 9 10 These and other potential benefits, such as minimising failure at summative assessment, 11 can offset the costs of an assessment centre. 5 However, for it to be effective, the content of an assessment centre must be developed from the results of a thorough job analysis. 12 13 This identifies the competency domains that need to be assessed at selection.
We report on a job analysis for paediatric medicine carried out in the SYSH deanery, and describe how it was used to develop an assessment centre as a replacement for interview-only assessment. We report on the logistics of running the assessment centre, and on the relationships between candidates' performance in a structured interview and their performance in other job related assessments. Data on candidates' perceptions of the assessment centre are presented.
METHODS
Identifying competency domains A multi-source, multi-method job analysis was carried out using a similar methodology to that used to identify competency domains for general practitioners. 6 This included four components: observation, by a trained occupational psychologist, of the practice of consultants (n = 4) over a total of 20 hours; three critical incidents focus groups with 25 doctors (8 consultants and 17 specialist registrars), and one with paediatric nurses (n = 4); and critical incidents interviews with patients (n = 31; mean age 8 years) and their parent(s) or carer(s) (n = 47). A total of 164 descriptions of behaviour were collected from these four components: 106 were indicative of good performance (positive indicators) and 58 of poor performance (negative indicators).
These indicators were each transferred onto a card for clustering into competency domains. Two independent pairs of occupational psychologists carried out a card sorting procedure which was the same as that used to identify competency domains for general practitioners. 6 Intercoder reliability was acceptable (kappa = 074). Fourteen clusters (competency domains) were identified (table 1 and appendix 1 (www.archdischild.com/supplemental)).
An opportunity sample of 37 consultants in paediatrics (mean number of years in grade = 7.5 (SD 5.77)) was then asked to rate the importance of each competency domain with respect to its contribution to effective performance at SHO grade. The name of each competency domain and a summary of its behavioural indicators (appendix 1) were presented in a questionnaire. Participants rated the importance of each domain on a five point Likert-type scale (1 for little importance at SHO grade to 5 for a lot importance at SHO grade). Domains relating to interpersonal skills and integrity received the highest mean ratings (table 1). Two domains (teaching and managing others) were rated as having importance below the scale mid-point and were not targeted for assessment at selection.
We provided space on the questionnaire for participants to make comments about the competency domains. Only three participants suggested modifications to the competency domains identified. As a result we modified some of the behavioural indicators (see table 1 ), but did not need to add other competencies. Almost all of the content of the personal attributes domain was moved into communication skills and empathy and sensitivity because of its overlap with these domains.
Development of selection methods
Three consultants in paediatrics from SYSH deanery developed seven tasks for piloting as assessment centre exercises. These were two group discussions, two written exercises, and three simulated consultations (two consultations with parents and one with a child and a parent). Current paediatric SHOs (n = 9) and general practice trainees (n = 3), all with less than six months' experience in post, participated in the piloting work. The exercise designers and three occupational psychologists observed and recorded participants' behaviour in the exercises. Two occupational psychologists then categorised the recorded examples of behaviour into the competency domains (table 1) to examine how well these exercises assessed the various domains. Feedback from participants was used to modify the instructions, and time allowed, for the exercises.
Assessment centre content and administration

Assessment exercises
The assessment centre consisted of the three exercises that, in the piloting work, had the most appropriate level of difficulty, and the strongest content validity and face validity. A structured interview, similar to that used in previous years' selection processes, was also used. Table 2 gives details of the assessment centre exercises and the competency domains they assessed. The more important competencies (table 1) were assessed more often in the assessment centre. A second simulated consultation (involving a child actor) has also been developed for use in future assessment centres.
Assessor training
All assessors received up to three hours face-to-face training (in small groups or individually) in the use of assessment materials. Training focused on the proper use of materials and included guidance on how to make reliable and valid evaluations. Assessors were also provided with a training manual to support self-directed learning.
Assessment centre logistics
Ten trainee positions were available. Twenty seven candidates attended the assessment centre which lasted 8.5 hours. The four assessments were run in parallel and the order of exercises differed from candidate to candidate. A panel of three consultants carried out the interview. Each interviewer asked one question, with all three independently scoring every question.
Nine other trained assessors evaluated candidates. Five specialist registrars assessed the written exercise and the group exercise, and four consultants assessed the simulated consultation. All non-interview assessments were assessed on a one candidate to one assessor basis. Four or five candidates were assessed in each group exercise. Candidates completed the reflective written exercise immediately after completing the group exercise, with the same assessor evaluating both exercises. Each candidate was assessed by a total of five different assessors during the day.
Scoring of candidates and decision making
In the interview, each assessor scored each candidate out of 10 for each of three questions. A total interview score (maximum score 90) was calculated by summing the nine scores (three from each assessor). This was converted into a score from zero to nine (with one decimal point). In the three non-interview assessments, candidates were scored using the four stage process described in box 1 and appendix 2 (www.archdischild.com/supplemental).
An overall assessment centre (OAC) score was calculated. This was the sum of the overall exercise score for each exercise (a maximum of 21). This resulted in a 2.25 weighting for the interview score relative to each noninterview score, reflecting the fact that the score was made up of the assessments of three consultants. Candidates were ranked according to their OAC score. Then each candidate's performance was discussed in a session facilitated by the programme director and an occupational psychologist. Between-exercise consistencies and inconsistencies 14 in competency domain scores were the focus of this discussion. Only those who had assessed the candidate contributed to the decision making process for a candidate. Final decisions were based on both OAC score and a qualitative discussion of the candidates' competency domain scores.
Candidate perceptions of the process
Candidates were asked to indicate their level of agreement with two statements (''The content of the selection centre seemed appropriate'', and ''I was given a good opportunity to show my skills and abilities today'') on a five point Likerttype scale (from 1 for strongly disagree to 5 for strongly agree). Candidates were also asked to compare the assessment centre with other selection processes they had experienced during their medical career. The statement: ''In comparison to other selection processes I have been through in my medical career…'' was followed by two questions. The first question was: ''The relevance of the content of the exercises to work in paediatrics was…''. The second question was: ''The level of opportunity I had to show my skills and abilities was…''. Candidates responded to both questions on a seven point scale (1 for a lot less to 7 for a lot more).
Data analysis
All analysis was carried out using SPSS version 12. The deviation from normality of the distribution of exercise scores was examined using descriptive statistics. Correlations (Pearson's r) were used to assess whether candidates' performance in the interview was related to their performance in other assessments. Two ranks were assigned to each candidate: one for the sum of non-interview assessment scores and one for the overall interview score. For each Tasks included administrative tasks, clinical tasks, discussions with patients, parents, and colleagues
The group is required to decide on an order of priority for the tasks, and to provide a rationale for the prioritisation Assessment is based on content and conduct of the discussion as well as ''correctness'' of solution
Reflective written exercise Candidates present their own written response to the prioritisation task they dealt with in the group exercise (i.e. they rank the various tasks and provide their reasoning) 25 minutes Candidates give their personal reflection on their own performance and the performance of the group as a whole in the group exercise Assessment is based on the quality of their own response to the task, and their degree of insight into the group discussion Structured interview All candidates were asked the same three questions. Each question was designed to assess 2-3 competencies Candidates were asked: a question about their CV; one situational question about how they would deal with a risk management problem in paediatrics; and one question asking them to discuss how they had dealt with a particular situation (in relation to team working) in their medical career ranking a position outside of top 10 ranked candidates (and ties) was coded as one. A position inside the top 10 ranked candidates (and ties) was coded as two. Then x 2 analysis was used to test for a relationship between selection outcome based on interview alone and selection outcome based only non-interview assessments. 15 The selection outcomes that were influenced by the inclusion of noninterview assessments were identified. Frequency analysis was used to evaluate the candidates' perceptions of the selection centre.
RESULTS
The distribution of all overall exercise scores was approximately normal (table 3) . The mean scores for the interview and the group exercise were above the scale mid-point but not significantly skewed. These findings suggest that the exercises discriminated between candidates, but were neither too difficult nor too easy.
The structured interview score was significantly correlated with the group exercise score and the simulated consultation score (table 3) . However, the size of these correlations indicated that the variability (r 2 ) in performance in the structured interview only accounted for 19.36% of the variability in simulated consultation scores and 22.10% of the variability in the group exercise. A total of 32.49% of the variability in reflective written exercise scores was accounted for by the variability in group exercise scores.
There was a significant relationship between the outcome based on structured interview scores only and the outcome based only on the sum of non-interview assessments (x 2 (1,26) = 4.49; p , 0.05). Nineteen of 27 candidates would have received the same outcome if it were determined by either of the two rankings alone. Eight out of the 11 highest scoring candidates at interview were among the top 13 scoring candidates based on the sum of non-interview scores (table 4) . Three candidates who would have been selected based on interview performance alone were not offered a position because of their performance relative to other candidates on the non-interview assessments.
Candidates indicated that the assessment centre gave them either slightly more (n = 5), more (n = 14), or much more (n = 6) opportunity to demonstrate their abilities than other medical selection processes they had experienced. The vast majority indicated that the content of the selection centre was either more relevant to work in paediatrics (slightly more (n = 4), more (n = 14), and much more (n = 6)). Almost all either agreed (n = 9) or strongly agreed (n = 15) that the content of the selection centre seemed appropriate, and that they were given a good opportunity to show their skills and Considering the competency scores together, the assessors make a judgement on overall exercise performance. A score of 1 to 4 (on the scale above) is then given for the exercise overall, along with a brief justification of the overall score. abilities at the assessment centre (14 agreed and 10 strongly agreed).
DISCUSSION
There is considerable pressure to develop more robust methods for selection as part of the implementation of MMC. Candidates applying for postgraduate training in paediatric medicine should be assessed across a wide range of competency domains and in a variety of situations. Interpersonal skills, team working skills, professional integrity, an insight into one's own skills and development needs, and an ability to cope with pressure were all identified as important skills by the job analysis and should all be assessed at selection. An assessment centre provides a way of assessing candidates' aptitude in these domains in several contexts such as a team environment, in an individual consultation, or when dealing with written tasks.
Many candidates performed consistently across interview and non-interview based assessments. However, some who did well at interview (where scores were based on candidates' self-reports) did less well in job related tasks (where scores were based on their demonstration of their skills) and vice versa. The correlation between performance in the group exercise and the simulated consultation was also low. An assessment centre allows for consistency in performance across situations to be considered during decision making.
Candidate perceptions of the fairness of the assessment centre were extremely positive, and they saw it as fairer than other selection processes they had experienced. Previous research indicates that perceived fairness is related to favourable perceptions of the recruiting organisation. 9 10 Many candidates commented that the assessment centre had helped them to learn something about their strengths and weaknesses. Assessment centre results can be used for identifying the immediate training needs of new employees. 16 The assessment of 27 candidates in one day shows that high volume recruitment is possible using an assessment centre. As assessors become skilled in more than one exercise, the assessor:candidate ratio will become approximately 1:3.
We present data which were drawn from only one area of the UK and our findings need to be validated on a wider sample. Additional exercises, including a simulated consultation, which includes a child and an assessment of technical aptitude could be included. As well as further evaluation of this approach on a wider sample, determination of predictive validity in terms of future competence is essential. The competencies we have identified should be used to assess trainees' progress (both during training and at summative assessment) and to structure feedback for them. Further work exploring how best to utilise the output from the selection process to inform personal development planning is also important. However, our results from this initial pilot suggest that this approach to selection is worth pursuing and suggest direction for further work. Table 4 Comparison of outcomes based on ranks for interview and ranks for sum of non-interview assessment methods *Includes two candidates tied for 10th and 11th rank. ÀIncludes five candidates tied for 9th, 10th, 11th, 12th, and 13th rank. One candidate was among the ties for the lowest rank in ties in both interview and non-interview assessment.
